Introduction
There are several reasons to compare incidence of and mortality from cancer in the same well-defined population. When trends in incidence differ from those in mortality, in fact, it is possible to infer the probable role of improved diagnosis in increasing incidence rates, and the one of therapeutic advancement in reducing mortality [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] .
Similar comparisons, however, are possible in only a few populations. One of these is that of the Swiss Canton of Vaud, a particularly favourable environment for monitoring incidence, where a cancer registry has been in operation since 1972, and has employed an integrated and homogeneous scheme for cancer registration, follow-up and death certification [3, 13, 14] . This paper systematically reviews trends in cancer incidence and mortality for major sites in this population of about 600,000 inhabitants.
Materials and methods
Since 1972, the Vaud Cancer Registry has been collecting data concerning incidence, mortality and survival with respect to malignant neoplasms in the population of the Canton. The registration scheme was successively implemented during the Registry's first few years. Thus, reliable data have been available since the mid-1970s, and have been sequentially published in Cancer Incidence in Five Continents since Volume IV [14] [15] [16] .
Information routinely collected includes sociodemographic characteristics, primary site and histological type of the tumours according to the International Classification of Diseases (ICD) for Oncology [17] and rime of diagnostic confirmation. Passive and active follow-up are undertaken, and each subsequent item of information is used to complete the individual records [18] . Information from death certificates is routinely integrated in the data file; cases known only through death certificate amount to fewer than 5% of the average number of cases registered per year. Overall histological confirmation exceeds 90%. The registry is tumour-based and multiple primaries occurring in one person are entered separately.
Death certification numbers by cause and estimates of the resident population, stratified by sex and quinquennia of age, were abstracted from files provided by the Swiss Federal Statistical Office. All certified deaths from cancer (ICD-8th Revision; 140-207) were grouped in 32 categories, aside from total cancer mortality and a broad group including 'other and unspecified'. In particular, we grouped together all colorectal sites, all malignant neoplasms of brain and nerves, and all leukaemias and non-Hodgkin's lymphcmas. To facilitate comparisons, the same classification and grouping were adopted for incidence and mortality data.
The present series comprises all new malignant tumours (29,131 in males, 26,551 in females) registered and all deaths (15,082 in males, 11,446 in females) certified from 1974 to 1993 in the resident population of the Canton. Incidence and mortality rates were grouped into two five-year periods, from 1974-1978 to 1989-1993 , to reduce random variation.
All age and 35-to 64-year age-standardized rates (based on the standard world population [19] ), were chosen for presentation to provide summary statistics, and also because of random variations in age-and cohort-specific rates.
Results and comments
Trends in overall-and 35-64-year age-standardized (based on the world population) incidence and mortality from major cancers or groups of cancers in the two sexes are considered in the text. Age-standardized incidence and mortality rates per 100,000 population in the two extreme 5-year calendar periods, and the corresponding percent changes are given in Table 1 for  males and Table 2 , for females. Corresponding data for mortality are given in Tables 3 and 4 .
Digestive sites. There were substantial increases in oral and pharyngeal cancer incidence for young and middle-aged (35-64 years) males (from 41.2 in 1979-1983 to 52.8/100,000 in 1989-1993) and females (from 9.1 to 13.3/100,000) over the past two decades, which were partially, although not totally, reflected in mortality rates. In contrast, a greater decline was observed in oesophageal cancer mortality rates among young males (from 15.0 in 1979-1983 to 11.1/100,000 in 1989-1993) as compared to incidence (from 18.1 in 1979-1983 to 16.6/100,000 in 1989-1993). Incidence and mortality from stomach cancer declined in both sexes and various age groups, with the exception of middle-aged females, whereas the pattern was heterogeneous for intestinal cancer, with rises in incidence but modest declines in mortality. Overall, intestinal cancer incidence increased by 17.7% in males (from 30.6 to 35.6/100,000) and by 14.2% (from 20.2 to 23.0/100,000) in females, while mortality rates declined by 2.7% (from 18.5 to 18.0/100,000) in males, and by 20% (from 12.1 to 9.7/100,000) in females. No consistent trends were apparent for gallbladder cancer incidence, wheras mortality declined from 2.1 in 1979-1983 to 1.6/100,000 males in 1989-1993, and from 2.7 to 1.7/100,000 females. A tendency to a slight but steady increase was observed for both incidence and mortality rates for pancreatic cancer.
Respiratory sites. The trends for laryngeal and lung cancer in the two sexes were similar in several aspects for incidence and mortality. Male lung cancer rates, in particular, increased up to the early 1980s, and declined thereafter, particularly at younger and middle age, whereas lung cancer incidence and mortality in females increased steadily. Declines were observed for laryngeal cancer in males, especially with respect to mortality (-41%, from 4.1 in 1976 to 2.4/100,000 in On the world standard population. 1991). Thus, the incidence/mortality ratio of laryngeal cancer increased from 1.6 to 2.6.
Skin, including melanoma. There were substantial rises in registered incidence of skin neoplasms (around or over 2-fold for non-melanomatous cancers in both sexes), particularly at younger and middle ages and in females. Trends in mortality were also appreciably upward for melanoma in both sexes, but discontinuous and only modestly upward for non-melanomatous neoplasms. This is not surprising, since these rates were based on much smaller numbers, and reliability of death certification for non-melanomatous skin cancer remains open for discussion.
Breast and female genital tract. Female breast cancer incidence rates showed substantial upward trends (with rises of 42.5% overall, and, particularly in middle age, of 52% from 128.1 to 194.5/100,000) over those of mortality, which since the early 1980s had showed some decline in younger and middle-aged (from 48.8 in 1981 to 40.3/100,000 in 1991). Thus, the incidence/ mortality ratio increased from 3.1 to 4.8 at age 35-64, and from 2.8 to 3.8 at all ages. Downward trends were observed for uterine (50% decline for cervix, and 16% for corpus) and ovarian cancer incidences (-9%), and were somewhat larger for mortality (-29%).
Male genital tract. Incidence of cancer of the prostate increased steadily and appreciably, by over 40%, from 34 to 48/100,000 at all ages, mostly over the most recent calendar period and among males below age 65. Overall mortality, however, was stable, and even somewhat in decline in younger age groups (from 7.5 in 1981 to 5.2/100,000 in 1991 at age . This indicates that the apparent increases in incidence are largely or totally attributable to more accurate diagnosis of the disease [20, 21] . Testicular cancer incidence also showed an upward trend, mostly over the most recent calendar period (from 8.2 in 1984-1988 to 9.6/ 100,000 in 1989-1993), whereas mortality tended to decline (from 1.8/100,000 in 1976 to 0.9/100,000 in 1991), probably in response to improved treatment of the disease [22] .
Urinary tract. In males, after early increases, bladder cancer mortality rates tended to level off and decline over recent years (from 9.2 in 1979-1983 to 7.9/ 100,000 in 1989-1993). Some decline in incidence was also observed, but only in younger-and middleaged groups. A steady rise was observed for kidney cancer rates (for incidence, from 6.0/100,000 in 1974-1978 to 9.2/100,000 in 1989-1993 in males, and from 3.2 to 5.0/100,000 in females), except for mortality in the younger-middle aged group for both sexes over the most recent calendar periods (from 5.8 to 4.2/100,000 males and from 2.7 to 2.1/100,000 females, between 1986 and 1991, respectively).
Lympho-haemopoietic neoplasms. Hodgkin's disease rates declined in both sexes with respect to both incidence (by about 40% in males and 10% in females) and mortality (by about 80% in both sexes). While trends in incidence are difficult to explain, although attributable at least in part to changes in diagnostic classification [23] , the declines in mortality are largely due to improved treatment of the disease [22] . In contrast, incidence (90% increase in males) and mortality rates (3-fold increase in both sexes) from all other lymphomas were appreciably on the rise, although this may be partly due to changed criteria for diagnosis and classification among the lymphomas, and between lymphomas and chronic lymphoid leukaemias as well. Both incidence and mortality from multiple myeloma were stable (around 2-2.5/100,000 in 1989-1993), confirming the absence of steady epidemic rise from myeloma in this population [24] . For leukaemias, trends in mortality were generally more favourable than for incidence, probably reflecting some improvement in the treatment of the disease [22] .
All neoplasms. There was a steady upward trend in certified incidence for all cancers over the past two decades, particularly in younger and middle age. Overall cancer incidence (excluding non-melanomatous skin cancers) increased by 18%, from 259.8 to 306.3/ 100,000 in males, and by 20%, from 191.5 to 229.7/ 100,000 in females, and by over 30% in both sexes, when non-melanomatous skin cancers were included. In contrast, mortality was stable at all ages in both sexes, and, if anything, declined in young and middle age (mostly in males, by 14%) over the past decade. Overall cancer mortality increased by 1.8% in males, and decreased by 2.2% in females. A large proportion of these diverging trends between incidence and mortality is attributable to the rising incidence but stable mortality for prostatic and breast cancers in males and females, and for colorectal cancer in both sexes, and to the few neoplasms, such as testicular cancer, Hodgkin's disease and leukaemias, where the impact of treatment on mortality has been noticeable. The remaining part is probably due to a wide spectrum of moderately heterogeneous trends for a number of different neoplasms, including, among others, intestines, stomach, skin, and cervix uteri.
Total cancer rates were also subdivided into the seven major tobacco-related sites (lung, oral cavity and pharynx, oesophagus, larynx, pancreas, bladder and kidney) and all other sites ('non-tobacco-related sites'). Among males, a greater increase in incidence (+21% at all ages, +25% at age 35-64) was observed for nontobacco-related cancers, whereas mortality declined for non-tobacco-related cancers, mostly in middle age (-25%), but increased for tobacco-related ones (+6% at all ages, +2% at age 35-64). In females, both incidence and mortality increased substantially for tobacco-related sites, mostly in middle age (+80% incidence, +53% mortality), but declined by 11% to 17% for nontobacco-related ones.
Discussion
This systematic analysis of trends in cancer incidence and mortality between 1974 and 1993 in a well-defined and uniformly controlled population has shown a substantial stability in death rates. This is due to a leveling off in the long-term increase of lung and other tobacco-related neoplasms, and to the relatively modest -as of now in absolute terms -increase in mortality from tobacco-related neoplasms in females.
Thus, the different pattern of the tobacco-related cancer epidemic in the two sexes and in various age groups is a major determinant of cancer rates in this population, and a simple distinction of major tobaccorelated sites shows a much more favourable pattern of trends in both sexes, at least for mortality. With reference to specific cancer sites, some persisting upward trends in mortality (e.g., for oral and pharyngeal cancers in males, for pancreatic, kidney cancers or lymphomas) were counterbalanced by persisting declines in mortality from stomach cancer in both sexes, cervical cancer in females, as well as from testicular cancer, leukaemias, and Hodgkin's disease, i.e., the main sites where substantial therapeutic improvements have been achieved [22] .
In contrast, overall cancer incidence increased by 20% to 30% in both sexes and various age groups. Two major determinants of these diverging trends have been identified, namely, breast and prostate cancers. This illustrates the impact of screening and diagnostic advancements on overall cancer rates over the last few decades [25] . In fact, breast cancer treatment has only moderately improved over the last calendar period considered [26] , and prostate cancer therapy has seen only minor changes [27, 28] . The diagnosis of these neoplasms, in contrast, has largely improved, due to the introduction and widespread adoption of mammography [25] , prostate-specific antigen (PSA) [29] and other diagnostic techniques.
Data from Washington State [30] and metropolitan Atlanta [31] indicate that mammography partly accounts for the increase in disease incidence, and the impact of mammography on breast cancer detection may reach 30% [32, 33] . Although the data are not totally consistent [34] , indirect evidence of the influence of mammography on breast cancer incidence derives from the observation that breast cancer incidence rates are now consistently higher in North America, where mortality rates are higher in Britain and a few other European countries [35, 36] . If screening and earlier detection confer a survival benefit, screening may account not only for an early increase in incidence, but also for a subsequent decline in mortality, since the median survival for these neoplasms is relatively high [33, 37] . Thus, the recent apparent increases in the incidence of these neoplasms are probably largely or altogether artifactual.
A similar pattern, with increasing incidence but stable or declining mortality, has been observed for colorectal cancer as well, although the divergence is smaller than for breast or prostate, and can also be attributed to the impact of screening on incidence, together with some improvement in survival [38] .
Similar trends were observed in other developed countries. For instance between 1973 and 1989, cancer incidence in the United States increased by 20.2% in males and 22.6% in females, and mortality by only 5.9% in males and 6.2% in females [37] . Rises in cancer incidence were also observed in more recent Swedish cohorts, but they were not reflected in mortality trends [39] .
In a sense, the present data are reassuring, since they are inconsistent with the existence of an ongoing cancer epidemic in this European population. However, they are also incompatible with the presence of major advancements in the prevention and treatment of cancer. More generally, after due consideration of the variable time lag between incidence and mortality for different neoplasms [37, 39] , these data underscore the complementary nature of cancer incidence and mortality rates, and hence the importance of combining information derived from incidence and mortality in order to clarify the significance of complex underlying cancer trends at the population level.
